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PROBLEM TO BE SOLVED: To accurately arrange spacers by using the ink-jet method and to 
manufacture a liquid crystal display element with a good productivity by using an ink mixed with a 
solvent having a boiling point of a specific value or higher and spacers, and heating a substrate 
temperature to a specific temperature or above. 

SOLUTION: This method for discharging granular spacers by using an ink-jet head 1 on a substrate 3, 
an ink prepared by mixing a solvent having a boiling point of >=100 deg.C and the spacers is used, and 
the spacers are scattered while heating the substrate to >=60 deg.C. By defining the boiling point of the 
solvent as >=100 deg.C the possibility of spacer discharge failure caused by volatilization and the 
reduction of the solvent near an ink-jet head nozzle is extremely reduced. As a result, stable discharge 
becomes possible for a long time. Moreover, the heating temperature of the substrate should be 60 
deg.C or higher, and the effect is large if the substrate is heated to -40 deg.C to 130 deg.C higher than 
the boiling point of the solvent. 



Inventor(s): 
Applicant(s): 



ISHIMARU NAOHIKO; TAMAI KIYOSHI 
ASAHI GLASS CO LTD 



Abstract 



Data supplied from the esp@cenet database - 12 



BEST 



AVAILABLE COPY 



../abstract?C Y=ep&LG=en&PNP=JP 11281 985&PN=JP 11281 985&CURDRA W= 1 &DB=2005/07/l 5 



m)n*mmif a p> 02> & §f) & (a) 



^¥11-281985 

(43)&BBB ¥*ll¥(1999)10^15a 



(51) IntCL' 




FI 




G0 2F 1/1339 


5 00 


G02F 


1/1339 5 0 0 








*■£ fl#«©8c4 OL (i6l) 


(21)fcH§5#*| 


WH¥10-82015 


(7DWKA 


000000044 












5p/&10^(1998) 3S27B 




3fCS*=F«B0EA<Drt 2 TB 1 # 2 ^ 






(72)589J# 










#*;il!ftffiSfW*;ilB38«"T1150#ffi 














(72)I3E# 





















(54) iftwozm x«^f±mjmRzm&$»#? 



(57) [gfl>] 



-2:#-f 1:-f >*5*xv h^y H 

:£«t 




1 

[IWW2] >^^*» Ucttfl»-**« 

cD*jft{cs*ur , - 4 o °c~ i 3 o °cw:»a^-rsit*iM 

©HM5fck#3 5-5 0 dyn/cmO^^ttfflf 

[MKDIMl&IIHIi] 
[0 0 0 1 ] 

[0 00 2 ] 

■-**EB0rir*a. fi£*c©x-<-im, x**— fr* 

*«ttaB±*%6ftTC»ft. C©J:5«CL/ttSeflJb 
[0 00 3 ] fHBA^3jJ*orfe3HEim«* 

fc. u*»u ^^**^<»*-rsi, 

[0 00 4] C©ffeiCX£ ';->im + 

©epjms t* ^ ^ zmfcot&micmm? z> t c o #a 
u awittBi^htaaatt-c**©^ Efi«H*6L 

[0 00 5 ] C©fc«>, ^^-ifSBrffiOttRCCEB-T 



(2) 1 1 -2 8 1 9 8 5 

2 

[0 006] 

io rtatf*©E»rt«c*jwj««sti*ct % 4»b 
[0007] sfct^a^rffli^hfca^**©** 

n LtcB&& 1 0 0 ^*«©»fttt"e, « 
BSI^SMr 2 Odyn/c maTOffll^ffll^n 
/c 0 -£©»&. ^>^x-;^f F©^X;Wii3Tl£ 

20 M<Df n*tt;r is? ^ c c«dw^o/c. 

[0 00 8] 3*>&C % Ef^ffiJI^tl/cKfnJMJbCcttfflO 
fc»£. *E9Urt*>Ml>©r, ^^-**»3KMWC« 

[0 00 9] c©fcft 4 ^^^x^ttro^if 
[0 0 101c©/* -f>*S?*» FtttCfcax'*- 
[0 0 1 1 ] Cft6©fflH*#&U 

40 ©Kt^£CTX?*££tt£ < c ± £ a w <t 
u/c4>©r&£. 

[0012] 

[ooi3] ♦(oiBttt^^y*? bic^ 
50 fflT^iglot^c^ur, - 4 o °c- 1 3 o 8 c«:»nM 



3 

ftttfflT *>Ay>? O^&VOmm SR* #35dyn/c 
m-5 0 d yn/c m©-T >^*«fflT^X^-1fP±ffl 

[0014]$ ^©Kfi»fflSftfcS«*>tfffl 

£r AM ? *vt i c t t *&WUt6*3lt**& 

[00 15] 

fc. mmtjyf&mmm, wmstittxiRtcMA 

[0 0 1 6 ] H 1 *«9BtCfflC^X^-*«:ai«a 
©ft^©iEBiar*&. HI fctet>r % ltt-f>*S* 
x7^?F, 2B>f >^>~* s> F*v y F l^»r5 
#-<FU-;k 3B*1E. 4BHS3*8WX7^F 
:/;k 5BX^ K^-^*!!***^*^. 

[0 0 1 7 ] C©B©S3tT?B. ^^^h^F 
l*W-{ FU-Jb2*»»«. 0©££# 

BftaWtefifttf «t# © 2 ^cc^ft njffiK: s *ir or 

f^icc^SJ) ojm $ txx or 4> J: o, 
[0018] C©X^-tfttffi«Htt. *t*©ffli£St<£ 

£ 0 C ttB S T NSSM^t* oti TFTS1 

JBWKaR-T-r* -> x t>mm 3 nro 
[0019] ^zmxtimztiZA^ f 
b> &mm*ic£vmmnzi><D*m®(<c<i:*)tmi 

£U t S "t±xSES& $ ti h fc©*^©*j^ fc©#«sr 

[0 0 2 0 ] ^>^x*; h-^v F©-/^ttlffl-C<> 
* F^sr F-C««*©^XA*6©ttffl*»W 

■c**©r, a*tt*«©-/x;u*«-ra-r>jrs>*» 



(3) «fB8¥ 11-2 8 1 9 8 5 

4 

F*^» FtJB^T. x^-1f*iEHLTO< C<h#£jS 

[0 0 2 1 ] *»WrttWStiS^^-*tt, <f>*5/ 

tifcMBTC**. x^-*©Stt^B»J:9R&S 

£ft&„ Z^-yotfWt LX y ZM&tfM 

Wftfc©^****, tttt©fe©r*ti«, *'7X«7 

io KB, »«©«>©. nilttrd[S&XS^BH«btr»6 

©ftwmweM. 

[0 02 2] *»BBTB, C©^^-^l@©Rta"C 
©rfcfi!JBr#£ 0 2fflH±ttffl3liS»^«:B, 

[ 0 0 2 3 3 H2 tt, ^W©^rx^-tf *«E± 
or, 1 U« 1 2tt^*SJ«:/j:*ieRIB©R|IS 
[0 0 2 4 ] *«Wrtt 1 ^«n-*BS*W«CB^(C 

x^^ctR^mytmommm^ctto^, m^c® 

fflSti&BBWK:-»©x^-**JA0iitr©**±«: 
«sn*H*K?HZ>*a*»K:©*EB3nSJ:5CC'C 

#ntf*fcjff*Lc^ 8oxa±©x-^-if3W#WR 

30 O 0 

[0025] c©^«c«fla$n^iH*iB, mmm 
Wtr(r»r«E©EiWiDtt««:± OSHttecas^tSEftS 
ifsa^fcSttLTi**. aWtoF* FvFi;#xfcJ: 

^K:#«^gp^fiSSnri^ fl TFT?«ft 

40 ftJRTO&oS^il^CtfCftS. 

[0 02 6 ] CO^m^Sf»\t % «S^©3> F^X Fit 

LOo WBTtt, 2«H±©X^— 9-*H«ttHll/T 

[0 0 2 7 ] ^7-STNLCD^7-TFTLCD 
r«, H2«:^ct9CcRGB3a©li«*j|*BK:H 
so *hr^»BII3tiri»S. *»WCB, c©a#Ri 



5 

cttmtM*. c©asRi*a«®a^5 o-i 50/1 

Sh&Hi*»fci RGB3fe©lii£©ia£CC 
tt. H^fctt^»©HHW 3 <S»£ T« KiE** 
©g|^$£«Ji5tr£ 0 

[0 02 8 ]/c<b^t 2. W>^tSVGA^(D 
*£fctt, S2IOt , 7^10 2Mm, SiZ2ffl'J<Dt:' 
7^«3 0 6 umi^^ o C©!Ml 1 *Htfffl$Mc 

fctf>, S*«©WttHttWtett 1 0 - 2 5 u mfflgtt £ 

[0 02 9 ] STNLCDrtB«lJR^*«8!^4t>»&, 
}S2ffl©tf 02 /xm, fia«©tv^*«3 

5%<t&£ 0 *JWrCtt, £©*W©RWfcftfc«» 
[0 03 0] C©*f£\ *©a*^T*ttXtt+*« 
l». c©H2©W-C» 4 S*fl5©BSR**±Tfc&K:*l') 

^#«£U> 0 ^>^X? F&£JBl>tl& C<D3ft& 

[0 03 1] H2©»^, ±IB©STNLCD*«*CK 
fitf, -f>*s;** h^* F*H2©&e*l«I«:^3lEr 
ScfcSfcTfttf* 4 >?*J>*9 h^? Y<DSX)l><DVv 
f«3 0 6/imtJ:k C<Ditti>. &ts\*sXtot!X« 

[0 0 3 2 ] -Y>*^*? h^? Kilt/ 

X;l/©fc*sr^£3 0 6MmilfcO^x7h^yF 
*<D4>9i?*y b^v K41BR©JHia#ft 
Tftfo*. H2©fc&*fSlCc*SLr^^-**«: 

[003 3 ] ttfc. C©i8^>^^*-;F^9FiL 
r^X^©tf?**3 0 6 /imCcH3£L/Jfc^>^^* 9 
b^v K*fflc*rfcJ:<, ^ft£«9fc:St,>e-;>*©4>© 

$4 u r is s t r jts *r 4 5 f c 0 r t> <t t >. 
[00343 c©**<— *£i£arr&iK 
ic. 6 0^£t±fc»«*MfcLT*K. tiara. 
>>x » Fffir^^--lf*id:ffl-r«/c«)CCfflt>StttH«© 



(4) «fM¥1 1 -2 8 1 98 5 

6 

«±ai?t*i/cx^-itAo©^>^«, fflt^roajWi© 
? > K©yxji/fimr^*«»i>urx^-*ttiH 

[0 03 5] *JWH-CB, 1 0 0 'C«±©^© 

^>*£JBt>*©T, C©*«©»^g«, 6 0°C« 
±Cc3ft*. £©*«©*£». i* ft 

10 fctt, ©««©$*.** 1 0 0 'c«±t 

[0 03 6] *«Bi-C«, *&&©$££ 1 0 0 °C£Lb<t 

[0037]$ m^commu&kt, 6 omtr 

20 *it-f>^x^ cc^ffl-r 4 ^©&*§«©»£K 

**lt\ - 4 0 °c- 1 3 0 xicmmttit*. 

^3 5-5 0 dyn/cm©^>^ffllr^C4^ 
Mtor^^x? h©*5ett^€>*r»*UC^ C 

[0038]4t ^>*©#fir©3lffi«#tf3 5- 
5 0dyn/cm©|flffl£T£C<!:lCj;0, ijiicigjg© 
1 0 0 9 m±t Lfc»£fclfcL-C $ 
30 lti&tmm%&<irzctifi-cit&. 

[0 0 3 9 ] C<Di%mtLXtt. ±iB©«Ftt«:«ffi-r4 

tt, £T©«flH©i»jS*« 1 0 0°C«±©fe©«rffll^ o 
[004 0]tt c©^>^«#HBS« 
©*T?4>ttfflpJli8r«*4*s, »Wj(Ctt7K«r^-^i 
«Ci#»*K, *Jcc©J:9ft«1ia8««*«^0 
40 Tffll^o *ifl«»«i©ft»:b*ti*/«««« = 
9 5/5 : 5 0/5 0^t««aa^ttffltt**aO 

[0041] x^-*t*wa^©^>^&©it*« 4 

O^x^m F©^X;i/^6ttfflHtBftl8H"Cja 
aR3E3titittJ:t^ cn«^^-^©SCC^:^T4)^ 
*>S3W. a»0. 0 5-5HI%flKt3tiS. 
[0042] W k C©^^-**iSiffc^>^B. X 

50 *asj»Lrt*-ct>j:t». cn%*ii^L/fc»^ctt, -e 



7 

[0043] #fHB©X^-lJ- ttUtfffttt, X'*-** 
[004 5] «fl»j«?-©»^ # y S KKtt3l3 

[0046 ] « 2 ft©s«£mfc£*>tf x 

[0 04 7] 

[SJtM] Wi-«3 (ARM. J*«M) wtffl 
tffc. Ifiilt, 12. H>fSVGAt-/XW 

[0048] -f>^^x5r hftrtttH-ra^^— j^ao 

rJU (EGMBE) =90/10 (fiSJt) &Lfc. * 

t\iI/©$*«i 7 l xrfc-^fc. C0S£8JBto3iffiSR 

^«45. 4 d y n/cmr^o/c 0 
[0 04 9] C©i§$£, 4MmS©^7^f?^»© 
S»B^-**0. 5wt%ffi£bX4>*£U ^> 



(5) «M¥ 1 1 -2 8 1 9 8 5 

8 

fc. t©l£©8«£, 17 ox; (Ml). 100X(M 
2) . «B (M3) (c««*r, ttBttfote. e©ttlti 

ofc. Rtad^ (3Be«UH««iRt'«im) ». mi, 1 

M2, M3&fc4>»*mC&©rH4PC*Q. ftll 
xM 1 £8 l k^To 

[0 05 0] *^-7^;l/irS««:»lDj-r&»«iU 
X, Jtf7X«R©±tciTO«:J:&aw*«i*^*- 

OtkfflSt«DiLfc*S«t«2K:g^r. *2*ctec>x, 

roj BJtsas^i o- i ° QcmttJL rAj mmta 
**i o-'Qcms, rxj mmmno- 9 Qcm&m 

[0 05 1 ] COMM. «R*«ar«#UfcMT«. 

ttEfirt£«KMi*** D fc/ctf) <b JSfr ft £ o 
[0 052] M4-1 0 (ftffcM* ttSM) 
(x^^fe^©) **MUX. ttffi©£5g14£tttfJJ& 

* (fl#fs) aifc**. a*. &i 

tcfei >x y > ^ ffi^c©^©^^©^ntBOT©3i o 

T£>^ SffiSrtKU>*»dE©Siffi«a (dyn/c 
m) &tc % M8SCfM9©-Y>^<lJS©#ffifl5 , 

*• 

[005 3] IPAMy^'Dt^T^^ (ft£8 
2. 3X) 

EG : Xfl/>^'J3^ m&A 9 7°C) 
EGMBE : x*U>y»J 
(»* 1 7 1 °C) 

EGMME : xf l/>yj3-W/^^f ^ (ft 
dl 24X) 

[0 0 5 4] c©*s*^6*>we>^«:<fc^cc, 10 OX 

^^3 5-5 Odyn/cmO-O^^l^Cifa 

[0055] 
[«1] 



V 



(6) 



1 1 -2 8 1 98 5 



10 



H 






3®®* 




l 


3QKM 


*/EGMBE=9 0/l 0 


45. 2 


11.5 


4 




*/I PA=30/70 




0. 5 


5 


Jttt« 


TfC/I PA=80/20 


24. 3 


1. 2 


6 




*/EG=9 0/1 0 


47. 2 


15. 0 


7 




*/EGMME=9 0/l 0 


43. 1 


8. 7 


8 




*/JW?Stt8J=9 9. 8/0. 2 


45. 2 


6. 7 


9 




*/#ffi^ttffl!=9 8/2 


25. 3 


3. 1 


1 0 




*=100 


68. 5 


3. 0 



[0 05 6] 



w 








1 




17 0^ 


o 


2 




i o ot: 


A 


3 


mm 


2 5t: 


X 



[0059] ctucj: *) . zomfakomitmBfticz 



[0 05 7 ] 

myxoma ^m^^-^ataium^tiu, m 
1 o o xutommt x«-?t£m£Ltcj>i> 
x^— !f^t)tffi-rs*«isg*6o-c«±{c/)n 

[0058] *fc. -enKfc^b^r. sffi^amb 



30 



20 [01] *«KKfflt>S^'«4— !Htm«M)f^«OjE 



[H2 ] *«WK*sW*X-4— ^SttffltitaiROVffl 
H. 

1 : ■Oi'i'i jh^^F 

3 -.mm 

5 

1 1 

1 2 : i^TfeJi 
1 3 : ? 



1 ] 



[02] 



,3:4MS 





-I I** 



r 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 
IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




